Introduction: Diabetic patients are susceptible to bacterial, viral and fungal infections because of various deficiencies in the immune system. Aim: To investigate a possible link between hepatitis B/C prevalence and microvascular complications as well as duration of diabetes.
Introduction
Diabetes mellitus (DM), in which the organism cannot benefit from carbohydrates, fats, and proteins due to insulin deficiency or defects related to insulin and with which micro-and/or macrovascular complications may coexist over time, is a chronic metabolic disease that requires constant medical care [1, 2] .
The relationship between diabetes and the liver has been known since 30 years ago. Although the main effect of diabetes on the liver is known as hepatic steatosis, diabetic patients are exposed to hepatitis virus (particularly hepatitis C virus) infections, and for this reason it has been reported that the transaminase levels and the hepatitis serology of diabetic patients should be examined [3] [4] [5] [6] .
It is estimated that 350-400 million people around the world are chronically infected with hepatitis B virus (HBV) and 210 million people are chronically infected with hepatitis C virus (HCV) [7] . These two infectious agents are risk factors for the development of liver cirrhosis and liver carcinoma [8] . Hepatitis B and C can be found with many diseases epidemiologically. Also, their associations with diseases that suppress the immune system are frequent [9] .
It has been reported that in many studies, hepatitis B and hepatitis C infections were detected more frequently in patients with DM. As HCV infection was put forward as a risk factor for DM, it was suggested that DM might also be a risk factor for HCV infection [9] . In the case-control study by Mason et al. , the prevalence of HCV infection in individuals with diabetes was found to be significantly higher than the healthy controls (4.2% vs. 1.6%) [10] .
Aim
In this study, we aimed to investigate the frequency of hepatitis B and C by looking at HbsAg and anti-HCV serology in type I and type II diabetic patients and to show whether there is a relationship between microvascular complications of diabetes (neuropathy, retinopathy, and nephropathy), the duration of diabetes and the frequency of hepatitis B-C.
Material and methods
In total, 1263 type I and type II diabetics, who met the study criteria among 4700 DM patients who applied to Kahramanmaras Sutcu Imam University School of Medicine Hospital Gastroenterology, Endocrinology and General Internal Medicine outpatient clinics between November 2006 and January 2010, were included in the study. Our local ethics committee approved the study. Exclusion criteria were as follows: known autoimmune or immunosuppressive diseases, malignancy, patients who have received or are still receiving immunosuppressive drug therapy, patients who have had hepatitis B vaccine, and patients with a history of hepatitis B or C before DM diagnosis. The control group was composed of 1482 otherwise healthy blood donors over the age of 40 who applied to the hospital between years 2006 and 2010.
The patients were divided into three groups according to the duration of diabetes: 0-5, 6-10 and > 10 years. The following routine laboratory examinations of all patients were performed: blood count, fasting and postprandial blood glucose, full urinalysis, glycated hemoglobin (HbA 1c ) level, blood urea nitrogen (BUN), creatinine, aspartate aminotransferase (AST), alanine aminotransferase (ALT), and spot urine protein/creatinine. In addition to these examinations, HbsAg, anti-HBs and anti-HCV examinations were requested from patients. The hepatitis serology was carried out with a Architect Reagent Kit, Wiesbaden, Germany device. In addition, the patients who applied to outpatient clinics were also screened in terms of microvascular complications of diabetes. The presence of diabetic nephropathy in patients was detected by looking at the full urinalysis, the blood creatinine level, and protein/creatinine ratio in spot urine. All of the patients with nephropathy were consulted with a nephrology clinic about the cause of nephropathy. Only the patients with confirmed diabetic nephropathy were included. The presence of neuropathy was detected by neurological examination of the patient, and the presence of retinopathy was detected by fundus examination by an eye disease specialist. Patients who had had a fundus examination within 6 months were not asked to have a fundus examination again.
Statistical analysis
All data were processed using the SPSS statistical software (version 18) and a p-value of less than 0.05 was considered to be significant. The Student t-test was used for the analysis of parametric measurements, and the c 2 test was used for non-parametric measurements.
Results
A total of 1263 diabetic patients and 1482 healthy blood donors as a control group were included in the study. In the diabetic group, 114 patients had type I and the remaining 1149 patients had type II diabetes; their average age was 24.54 ±10.59 and 56.11 ±12.71, respectively. The demographic characteristics of patients are shown in Table I .
The number of HbsAg positive patients among diabetics was 47 (3.7%). Out of these, 1 person was type I (1.08%) and 46 (4%) people were type II diabetic. There was no significant difference in gender and type of diabetes in terms of HbsAg positivity In addition, 9 of these anti-HCV positive patients were found to be immune to hepatitis B. There was no patient infected with both hepatitis B and C. One thousand and four hundred eighty-two donors over the age of 40 were included in the study. The reason for including ages over 40 was to provide an average age close to the study patients. The average age of the donors was 47.53 ±5.8. There was a significant difference between the patient group and donors in terms of age and gender (p < 0.001). When these two groups were compared in terms of hepatitis B and C, again the difference between two groups was significant (p < 0.001).
The patients were divided into 3 groups according to the duration of diabetes. It was found that in three groups, there was no significant increase in the frequency of hepatitis B and C with the increase in duration of diabetes (p > 0.05). However, although it was not statistically significant, with the increase of the duration of diabetes, HCV frequency increased, especially in type I diabetes (see Table II) . Also, the relationship between diabetes complications and hepatitis was analyzed. As a result, no statistical relationship was found between neuropathy, retinopathy and nephropathy with HBV and anti-HCV positivity (Table III) .
When hepatitis B and C positive patients were compared with each other in terms of laboratory results, there was no significant difference between the 2 patient groups except postprandial blood glucose (PBG) (p > 0.05). PBG was higher in patients with HBV. The level of liver enzyme among hepatitis B and C positive patients was found to be high in 7 of 47 patients with HBV (14.9%) and was found to be high in 4 of 28 patients with HCV (14.3%).
Discussion
The relationship between diabetes and the liver has been known for more than 30 years. In the studies, the movements of polymorphonuclear leukocytes (PNL) in diabetic patients towards the area of inflammation were shown to be slower than those of healthy subjects [11] [12] [13] . For this reason and because of many reasons that cannot be explained fully, diabetic patients become susceptible to various bacterial, viral and fungal infections. Mucormycosis, malignant external otitis, emphysematous pyelonephritis and emphysematous cholecystitis diseases are known to be strongly associated with diabetes [11] . On the other hand, in the studies on hepatitis immunology in patients with DM, it was found that diabetic patients generated a significantly lower antibody response compared to healthy subjects [14] [15] [16] . While the frequency of HCV infection worldwide is around 3%, the frequency of HBV infection varies between 0.1% and 20%. In the community-wide screening in our country, the HBV infection frequency varies in the range 1.7-21%, and HCV frequency varies in the range 1-2.4% [7, 17] .
Although the relationship between HCV infection and DM still cannot be explained fully, some hypotheses have been proposed claiming that DM may be an extrahepatic manifestation of HCV infection and DM emerges through metabolic changes that are generated by HCV's hepatosteatosis [18] [19] [20] . In most of the studies on the prevalence of HCV infection, it has been shown that HCV prevalence was higher in diabetic patients compared to non-diabetic patients [21] [22] [23] [24] . Different results were obtained from studies conducted on this topic. In a study conducted in Spain on 176 diabetics and 6172 blood donors, it was found that the HCV prevalence in the diabetic group was significantly higher than the donor group (11% and 2.5% respectively, p < 0.001) [25] . In the study conducted by Mason et al., a higher HCV rate was detected in diabetic patients as 4.2% vs. 1.6% [10] . In a large-scale study on 820 diabetics and 905 healthy controls, it was found that HCV prevalence increased 2.8 times more than the control group (p < 0.001) and type II DM patients had 2.8 times increased risk of HCV [22] . In some of the studies conducted in our country, HCV prevalence in diabetic patients has been found to be higher than the control groups [23, 26] . In contrast to these studies, Sotiropoulos et al. reported that HCV prevalence in diabetic patients in Greece was low (1.65%) compared to the normal society average (2%) [27] . On the other hand, in our study, HCV seropositivity in diabetic patients was found to be 2.2% and HCV seropositivity in the control group was found to be 0.5%. The difference between the two groups was statistically significant (p < 0.001). However, this rate was similar to the average of the general population. We also looked at the seroprevalence separately in type I and type II diabetes and found it to be 1.75% in type I and as 2.26% in type II DM. The difference between type I and type II DM was not statistically significant. Only a few studies have assessed the HCV serology between types of diabetes. Among these studies, in the study by Gülcan et al., no difference was detected between type I and type II DM in terms of HCV seropositivity [26] .
The prevalence of HBV infection in diabetic patients has been investigated in very few studies. In the study by Sangiorgio et al., the HBV prevalence in diabetic patients was found to be significantly higher than in the control group (7.1% vs. 1.6%; p < 0.001) [28] . In contrast, in other studies HBV seroprevalence in diabetic patients was not different from the control groups [22, 23, 26, 29] . In our study, HbsAg seropositivity in diabetic patients was 3.7% and 1.08% in the control group. The difference between the control group and diabetic groups was statistically significant (p < 0.001). Additionally, HbsAg positivity rates in type I and type II diabetics were 0.8% and 4% respectively. The difference between diabetes subgroups was not statistically significant (p = 0.09). This was ascribed to the small number of type I DM patients.
In addition, in some studies, the relationship between the duration of diabetes and the hepatitis serology in diabetic patients has been investigated [23, 26] . In these studies, different results were obtained. Okan et al. found that the anti-HCV positivity in patients having diabetes duration over 12 years was statistically significant compared to patients having lower diabetes duration (p < 0.05) [23] . However, they found no significant difference in terms of hepatitis B. Gülcan et al. found HbsAg positivity as significantly high in patients with diabetes over 10 years [26] . In contrast to these studies, Ali et al. found in their studies that anti-HCV positivity in patients with duration of diabetes lower than 5 years was significantly higher, and they stated that the duration of diabetes did not pose a risk for HCV infection [30] . Sangiorgio et al. failed to find a significant relationship between either type of hepatitis and the duration of diabetes [28] . We also found no significant relationship between the duration of diabetes and hepatitis B and C positivity.
Also, in our study, we examined the relationship between chronic complications of diabetes and HbsAg Gastroenterology Review 2017; 12 (2) and anti-HCV positivity, which has been analyzed only in one study so far. In the study by Gülcan et al., only chronic complications were mentioned, and its relationship between hepatitis B and C positivity has not been evaluated [26] . In our study, we also examined the relationship between neuropathy, retinopathy, and nephropathy, which are chronic microvascular complications of diabetes, and HBV and HCV positivity. We found no significant relationship between microvascular complications and HBV and HCV positivity.
In most of the studies around the world, blood donors were used as the control group. We also chose healthy blood donors in our study. People who know that they are HBV or HCV positive will not come to give blood, and therefore it could be thought that this may not reflect the normal society average. This aspect may be a limitation of our study. On the other hand, another limitation of our study is that we did not question the patients' operation history, previous blood transfusion history, the presence of hepatitis-positive members in the family, and the history of drug use, because in previous studies, hospitalization, insulin usage, and blood transfusion have been suggested as risk factors for the development of hepatitis.
Conclusions
In our study, we compared diabetic patients with healthy blood donors over the age of 40. We found that HBV and HCV frequency in diabetic patients was higher than donors, and our results were statistically significant. Also, we found no significant relationship between the duration of diabetes and hepatitis positivity (except anti-HCV positivity in type I DM). We concluded that there is no significant difference between type I and type II DM in terms of hepatitis positivity and also that there is no relationship between hepatitis positivity and age and gender. As a result, it can be argued that DM may increase the frequency of HBV and HCV infections. In addition, this study showed that the frequency of hepatitis B and C incidence in diabetic patients does not change with the frequency of microvascular complications (neuropathy, retinopathy, and nephropathy). We believe that multicenter studies that cover larger societies are needed in order to obtain greater understanding of this issue.
